To prove Theorem 1, we need the following lemma:
Then, for all λ ∈ ℝ, there exist c > and η > such that the function φ λ satisfies
Proof. By [1, Lemma 9], there exists a constant c > such that for all ≤ x ≤ x , the function φ λ satisfies
where j α , α > − , is the normalized Bessel function of the first kind given by
(i) The asymptotic formulas for the Bessel function imply that j α (x) → as x → ∞. Consequently, there exists a number x > such that, with x ≥ x , the inequality |j α (x)| < is true. Let m = min x∈[ ,x ] | − j α (x)|. Then for all x ≥ , we have | − j α (x)| ≥ c , where c = min(m, ). We obtain relation (2) with c = c c .
(ii) From (5), we see that lim x→ j α (x)− x ̸ = . Then there exists η > such that | − j α (x)| ≥ c x for all |x| < η. From relation (4), we conclude that for all |λx| < η, we have inequality (3), where c = c c . (1) . Using the Hausdorff-Young inequality, we obtain
On the other hand, we have
